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Abstract:  
Due to dramatic improvements in life expectancy we are seeing a rapidly growing population of 
older people. Increasing frailty and susceptibility to fragility fractures are becoming pressing issues 
for both the individuals that suffer them as well as society, through pressures on health and social 
care budgets. The success of fracture liaison services, co-ordinated programmes enhancing the 
management of the fracture, osteoporosis, frailty and falls risk, is undisputed. To achieve optimal 
outcomes, however, it is important to have a standardisation of design, scope and structure of the 
service. Experience has taught us that by delegating responsibility for the holistic care of the patient 
to a trained and adequately resourced professional/team (fracture prevention practitioner) with 
clear standards against which benchmarking occurs, is the optimal model of delivery. Future 
challenges include how best to measure the success of services in imparting a reduction in fractures 
at a local population level as well as how to detect those patients with unmet need who do not 
uniformly present to health care services, such as those with vertebral fractures. The 
implementation of fracture liaison services however, is a clear demonstration of how collaboration 
between health care, social care and charity organisations, among others, has materially improved 
the health and well-being of the population. 
  
Introduction 
Medical and societal changes mean that people are living longer. With increasing age, however, 
come the risks of frailty that can express themselves in many ways, including an increased tendency 
to fall and fracture. Even with relatively minor trauma, fractures may ensue, fragility fractures that 
can have catastrophic consequences to the individual through attendant mortality and morbidity. 
Furthermore, in addition to the personal costs of such fractures, the societal and economic impact of 
fragility fractures is increasingly evident in the growing older frail cohort. Loss of independence and 
reliance on the state for care and support as well as the direct health care costs of fragility fractures 
has spurred global interest to innovate and effectively prevent fragility fractures through introducing 
models of clinical service that identify those at risk and then effectively intervene to prevent 
subsequent fractures – fracture liaison services (FLS).  
 
Fragility fractures are defined as fractures occurring as a result of a fall from standing height or less. 
They primarily affect older people in whom osteoporosis and increased risk of falls are contributory 
factors1. Morbidity and mortality is significant; in England 1 in 4 people die within a year of suffering 
a hip fracture, with a doubling in the standardised mortality ratio in the first year2,3. In those who 
survive, there are far reaching, long-term consequences and complications such as loss of 
confidence and independence, which can also have a negative impact upon those providing a caring 
role. 
 
Fracture prevention programmes have evolved over the last two decades and have taken many 
shapes, mostly targeting those presenting with their first fracture. Early strategies attempted to 
identify patients and convey patient-focused (or sometimes GP-focused) written material regarding 
fracture prevention; such strategies did not result in large scale treatment uptake with no clear 
evidence of significant change in incidence of fractures. However, more sophisticated and highly 
effective fracture prevention programmes, such as FLS, assess patients through clinical interactions 
that instigate all necessary investigations, referrals and treatment with longer term follow up to 
ensure adherence. Adopting these more sophisticated fracture prevention models (through FLS, see 
figure 1) can reduce hip fracture and refracture rates by more than a third4,5. This review focuses on 
some of the lessons learnt when developing FLS to prevent fragility fractures. 
 
When to intervene: primary versus secondary prevention 
Increasing bone fragility and frailty plus the accumulation of other factors including co-morbidities, 
polypharmacy and sarcopenia predispose towards injury in the form of fragility fractures6,7,8,9. 
Though primary prevention is appealing, and there is growing interest in screening for 
osteoporosis10, the focus of this review is on secondary fracture prevention that identifies at risk 
individuals on the basis of them having sustained a new incident fragility fracture – as such, many 
services are co-located within fracture clinics, working alongside trauma teams as part of an 
integrated acute care and prevention team.  
 
Almost half of patients presenting with a hip fracture have had a previous non-hip fragility fracture11, 
suggesting that that there is an opportunity to intervene with effective osteoporosis treatment in 
order to reduce the likelihood of an ensuing hip fracture. Those with an incident fragility fracture 
thus represent a high risk population where interventions such as bone active medical treatments 
(such as bisphosphonates) and falls interventions are justified12. Patients who are provided with 
appropriate contextualised advice and information at the time of the fracture are likely to be more 
amenable to commencing therapy to mitigate further fractures. Also, the ‘inconvenience’ of being 
immobilised during the treatment of the incident fracture may mean that patients are more likely to 
be receptive to interventions to reduce the likelihood of future events.  
 
There are robust data for bisphosphate prescribing in the setting of secondary fracture prevention 
with increasing cost effectiveness with increasing age and prior fracture13. This approach to 
secondary fracture prevention is supported by NICE, also recommending a multi-disciplinary hip 
fracture programme, e.g. a FLS (see figure 1), due to their well-established success14,15. At the core of 
a FLS is a fracture prevention practitioner (FPP) who co-ordinates secondary fracture prevention 
interventions for an individual with the intention to standardise high quality care and facilitate 
communication between the patient and health care and social care providers.  
 
How to intervene: the optimum model? 
What is the optimal service model to reduce fragility fractures? Fracture prevention programs have 
varied in design and structure but one trend has appeared, namely that a clinician (FPP) must have 
key responsibility for managing both fractures and falls risk in order to be maximally effective. 
Suggestive evidence for this is that simple dissemination of written education leaflets directed to the 
physician and/or patient (without a direct clinical interaction) has demonstrated no significant 
effects on refracture rates nor an increase in appropriate bone density scan (DXA) referrals16. A 
service that is limited to letters to primary care physicians to request prescribing results in low rates 
of bisphosphonate prescription17. With more sophisticated clinical interactions via FPPs, appropriate 
DXA referrals and bisphosphonate prescribing is increased in addition to more effective completion 
of a comprehensive falls risk and fracture assessment18.  
 
Although the majority of FLS are run within a secondary care environment, some community-based 
programmes operate, although attendance for subsequent DXA scanning appointments in these 
models may be as low as 45%19. By delegating responsibility for components of the FLS to non-
specialised staff (for example GPs) without specific and designated resources, delay and variation in 
practice is introduced and efficacy may be compromised, as evidenced by failure of education only 
programmes14. A meta-analysis examining the collaboration of orthopaedic teams with an 
orthogeriatrician has proven reduction in mortality demonstrating the benefit of expanding care 
beyond purely fracture fixation20. FPPs who are not medically trained, e.g. nurses, have been a 
successful alternative to physicians as primary healthcare professionals21. Adequate resources, 
education and training however must be in place with standard competencies ranging from beginner 
to expert22. Completion of accredited FPP training not only supports and informs the individual but is 
auditable according to clinical standards and should result, if put into practice, in improved clinical 
outcomes22,23. In order to work effectively there should be access to investigations and specialist 
advice and, most importantly, orthopaedic engagement, with FLS embedded within fracture 
clinic/services.  
 
It is important to establish ‘what good looks like’ in terms of delivering an effective FLS model of 
care. UK national clinical standards for FLS have been published by the National Osteoporosis Society 
(NOS) that provide ten clear, practical and deliverable parameters that define a high quality FLS. The 
5IQ model has been widely adopted describing standards for identification and investigation of the 
patients followed by providing information to the patient and appropriate interventions (bone 
protection and falls prevention) (figure 2)23. Finally, integration of care by sharing information with 
patient and primary care and follow up of the patient once discharged to the community to ensure 
interventions are initiated and adhered to by the GP and patient alike is mandated. This is essential 
to realise the fracture prevention benefits of the treatment. The Q represents quality, and quality 
assurance as well as on-going training of staff, is recommended as part of the service model. We 
have shown that it is feasible and practical to deliver the indicators within the 5IQ model (figure 2)24. 
 
As the evidence base behind bone fragility, fracture susceptibility and osteoporosis has developed, 
there has been a more sophisticated approach to fracture prevention within FLS compared with 
early BMD only-based models. FLSs should provide a holistic management of the patient to include 
an assessment of falls risk as well as bone health. The scope of FLS should also include 
referrals/signposting to other services including optometry, podiatry, alcohol and smoking cessation, 
social care, rapid response and home safety services, physiotherapy, occupational therapy and third 
sector organisations (charity and self-help groups) and for Holter monitors. By using and then 
studying social prescribing, patient and carer voices can be integrated, promoting collaboration with 
rehabilitation and care services. The untapped expertise of other organisations, already providing 
services that would benefit those suffering from falls and fractures can be incorporated. If social 
prescribing is readily available and used, it can modify services driven by real data e.g. large numbers 
referred to an exercise class or for home safety assessment. If capacity is exceeded resources can 
therefore be redirected to fulfil the unmet need.  
 
Loss to follow up to allied services, such as mentioned above, is reduced by direct referral from the 
FLS; this also enhances efficiency of the service by reducing the number of steps required. A detailed 
assessment by an individual trained to provide holistic bone health and falls review can produce a 
management plan individualised to the patient, balancing medical and social needs with patient 
preference. Therefore a FLS offering holistic care beyond just medications in a prompt fashion has 
considerable benefits and better patient adherence as well as being well received by orthopaedic 
teams. This has been shown to reduce the likelihood of further injury at a stage of vulnerability and 
high risk of further injuries14. This model may also reduce hospital admissions however further 
investigation of patient outcomes need to take place to fully quantify this. The FLS should also 
promote independence and reduce expenditure in social care through prevention, particularly of hip 
fractures. The NOS estimates that around half of the estimated financial benefit of prevented 
fractures is realised in social care budgets25.  Ref NOS Benefits Calculator online. 
 
Fracture liaison service interventions – making them happen and demonstrating it 
Comment [s1]: reference 
Translating a service model from a theoretical framework to an operational service to benefit 
patients is essential. Those responsible for funding FLS demand demonstration of effectiveness and 
compliance with clinically relevant key performance indicators. Clinically assured quality standards 
that are monitored provide a means for this quality assurance. In addition to the NOS 5IQ standards 
mentioned above, standards have been written by many other organisations23,26,27,28,29. Recording 
workload and performing benchmarking informs commissioning; drives service development; 
illuminates discrepancies in care, e.g. only 37% of services had a FLS in the UK in 2010 (see Table 1 
for examples of service improvement); and highlights those services performing well whose best 
practice can be shared30. Various organisations have set up databases and audits to benchmark and 
drive improvements. A good example is the Royal College of Physicians Falls and Fragility Fracture 
Audit Programme, which audits and publishes hip fracture care against a national quality standard 
(QS16)31,32. 
 
Benchmarking and cost effectiveness analyses have provided the impetus to influence the 
commissioning agenda. For example, the NHS Right-Care programme, developed to reduce 
‘unwarranted variation’, has examined the impact of suboptimal and ideal care, demonstrating a 
91% reduction in health care costs in one case in addition to the improved outcome by an holistic 
approach to fracture management33. By incorporating the FLS clinical standards into the National Hip 
Fracture Database (NHFD) this should help orthopaedic services embrace these standards as 
publication of performance dashboards drives improvements in the system34. Interestingly, through 
national audit programmes, non-evidence based and partial services have been identified. The 
reasons for this degree are complex with shared responsibility shared across commissioner provider 
functions. Certainly there are examples of poorly-informed commissioning decisions but poor 
delivery (which can be shown by auditing against published standards) can lead to waste and 
potential dilution of the benefits of a well commissioned FLS35. The FLS Implementation Toolkit was 
developed by the NOS to aid departments with drafting service specifications and business cases 
conforming to best practice guidelines and current evidence base36. 
 
It is clear, from any change model, that stakeholder engagement is key to achieving successful and 
widespread uptake of (FLS) programmes. The improvements wrought in fracture care and 
prevention are at least in part due to coordination between a range of agencies such as government 
agencies, health care organisations and in fact this has been led by charities to ensure collaborative 
working to improve care. Good examples within the UK are the Royal College of Physicians with the 
NHFD and FLS database and the NOS with its FLS implementation group and clinical champions31,37. 
 
Future of Fragility fracture intervention: challenges and successes 
FLS have been successful; they do reduce recurrent fractures, but data vary depending on the design 
of the FLS14,38. An FLS, in addition, can facilitate a seamless journey for the patient between surgical 
and medical care whilst admitted and continue, or instigate, treatment for those within the 
community. Moving services out of acute hospitals has been on the NHS agenda for years and a well-
designed FLS can promote this agenda through robust communication of plans to community 
partners and remote follow up such as telephone consultations. 
 
The financial case for FLS is premised on reducing fragility fractures in a population. The evidence for 
effectiveness in treated versus untreated cohorts is strong but demonstrating it in a registered or 
resident population presents a challenge38,39. The NHS Right Care metric is the incidence of hip 
fractures in patients ≥60 years. These represent only around 20% of total fragility fractures and there 
is substantial variation from year to year even in populations of several million40,41. Detecting the 
important but modest percentage reduction from an effective FLS and showing this with statistical 
significance within the required time horizon of 1-3 years is not possible. As an alternative, the NOS 
has looked at the number of patients on bone sparing medication per 1000 population over 50 years 
of age as a useful proxy measure. This metric can show statistically significant change within a few 
months of introducing a de novo, or further developed, FLS. 
 
Another challenge faced is the identification of vertebral fractures, commonly missed on x-ray, 
usually diagnostic of osteoporosis, and with a low rate of presentation to health care services, 
particularly if occurring in isolation42,43. Additional views in dual energy X-ray absorptiometry (DXA, 
bone density scans) protocols such as use of vertebral fracture assessment (VFA), could help 
detection if primary prevention models are widely instigated44,45. Other techniques exist such as CT 
scan, MRI and algorithm-based reporting for example but the optimal method is still debated46. 
Research is underway examining how best to reduce the ‘treatment gap’ by identifying those at 
highest risk of fracture who will benefit most from intervention not currently being treated e.g. 
vertebral fractures and primary prevention47.  
 
The ability to do more good by addressing the primary prevention population is clear but the most 
clinical and cost effective method is still debated. Incorporating assessment of sarcopenia as well as 
BMD (e.g. FRAX®) and falls assessment may be the optimal model but further research is required48. 
If the UK GP contract identifies the measurement of frailty in over 65s as a priority, this could 
improve care and reduce injuries as well as providing vital data to support service development and 
commissioning49. With Sustainability and Transformation Plans (STPs) active in UK planning of health 
and social care, FLS are optimally placed to identify those patients who have complex needs and co-
morbidities to intervene to reduce injuries, fractures and attendant disabilities. There are clear 
whole system benefits available from identifying this cohort of patients as they have an associated 
high health resource requirement. 
 
To conclude, implementation of FLS across the UK and globally is increasing although by no means is 
there universal coverage. There is growing awareness that FLS is becoming a ‘standard of care’ and 
not an optional extra. To ensure maximum benefit to patients and payers alike, it is important that 
the model of FLS delivery addresses appropriate clinical quality standards and metrics. There is more 
work to do in terms of identification of vertebral fractures. Probably the most powerful lesson 
learned from developing FLS is the value of effective partnership working between charitable 
organisations, healthcare professionals and government bodies. This collaborative working has 
allowed rapid development and implementation of FLS, addressing the varying agendas and needs of 
patients, health care providers, commissioners and health and social care planners.  
 
Acknowledgements: The authors would like to thank all those whose hard work has allowed us all to 
learn both how to and how not to do it. 
Conflict of interest statement: NG chaired the NOS Service Standards document and is a Trustee of 
the NOS and Chair of the Clinical and Scientific Committee of the NOS. AD, HA, TJ are all employed 
by the NOS, please see above. 
Funding: none to declare. 
Ethics: not required. 
  
1) Ong T, Sahota O, Marshall L. Epidemiology of appendicular skeletal fractures: a cross-
sectional analysis of data from the Nottingham Fracture Liaison Service. J OrthopSci 2015;20(3):517–
21.  
2) Neuburger J, Currie C, Wakeman R, Tsang C, Plant F, De Stavola B, et al. The impact of a 
national clinician-led audit initiative on care and mortality after hip fracture in England: an external 
evaluation using time trends in non-audit data. Med Care 2015;53(8): 686-91.  
3) Vestergaard P, Rejnmark L, Mosekil-de L. Increased mortality in patients with a hip fracture-
effect of pre-morbid conditions and post-fracture complications. Osteoporos Int 2007;18: 1583–93. 
4) Greene D, Dell RM. Outcomes of an osteoporosis disease-management program managed 
by nurse practitioners. J Am Acad Nurse Pract 2010;22(6): 326–9. 
5) Dell R, Greene D, Scheikun SR, Williams K. Osteoporosis disease management: the role of the 
orthopaedic surgeon. J Bone Joint Surg Am 2008;90(suppl 4): 188–94. 
6) Baró F, Cano A, Sánchez Borrego R, Ferrer J, González Rodríguez SP, Neyro JL, et al FROSPE 
Study Group. Frequency of FRAX risk factors in osteopenic postmenopausal women with and 
without history of fragility fracture. Menopause 2012;19(11): 1193-9. 
7) Mathew SA, GaneE, Heesch KC, McPhail SM. Risk factors for hospital re-presentation among 
older adults following fragility fractures: a systematic review and meta-analysis. BMC Med. 2016 Sep 
12;14(1): 136.  
8) Torstensson M, Hansen AH, Leth-Møller K, Jørgensen TS, Sahlberg M, Andersson C et al. 
Danish register-based study on the association between specific cardiovascular drugs 
and fragility fractures. BMJ Open. 2015 Dec 29;5(12) :e009522.  
9) Walsh, M C, Hunter, G R and Livingstone, M B. Sarcopenia in premenopausal and 
postmenopausal women with osteopenia, osteoporosis and normal bone mineral density. 
Osteoporos Int 2006;17(1): 61-7. 
10) Shepstone L, Fordham R, Lenaghan E, Harvey I, Cooper C, Gittoes N, et al. A pragmatic 
randomised controlled trial of the effectiveness and cost-effectiveness of screening older women for 
the prevention of fractures: rationale, design and methods for the SCOOP study. Osteoporos Int 
2012;23(10):2507-15. 
11) Edwards BJ, Bunta AD, Simonelli C, Bolander M, Fitzpatrick LA. Prior fractures are common in 
patients with subsequent hip fractures. ClinOrthopRelat Res 2007;461: 226-30. 
12) Perreault S, Dragomir A, Desgagné A, Blais L, Rossignol M, Blouin J, et al. Trends and 
determinants of antiresorptive drug use for osteoporosis among elderly women. Pharmacoepidemiol 
Drug Saf 2005;14(10): 685-95. 
13) Stevenson M, Jones ML, De Nigris E, Brewer N, Davis S, Oakley J. A systematic review and 
economic evaluation of alendronate, etidronate, risedronate, raloxifene and teriparatide for the 
prevention and treatment of postmenopausal osteoporosis. Health Technol Assess 2005;9(22): 1-
160. 
14) Walters S, Khan T, Ong T, SahotaO. Fracture liaison services: improving outcomes for 
patients with osteoporosis Clin Interv Aging 2017;12:117–127. 
15) NICE. National Institute for Health and Care Excellence. Hip fracture: management. Clinical 
guideline [CG124]; 2011. https://www.nice.org.uk/guidance/cg124/chapter/1-
Guidance#multidisciplinary-management 
16) Solomon DH, Katz JN, Finkelstein JS,  Polinski JM, Stedman M, Brookhart MAet al. 
Osteoporosis improvement: a large-scale randomized controlled trial of patient and primary care 
physician education. J Bone Miner Res. 2007;22(11):1808–15. 
17) Malochet-Guinamand S, Chalard N, Billault C, Breuil N, Ristori JM, Schmidt J. Osteoporosis 
treatment in postmenopausal women after peripheral fractures: impact of information to general 
practitioners. Joint Bone Spine 2005;72(6):562-6. 
18) Wallace I, Callachand F, Elliott J, Gardiner P. An evaluation of an enhanced fracture liaison 
service as the optimal model for secondary prevention of osteoporosis.JRSM Short Rep 2011;2(2):8.  
19) Ong T, Tan W, Marhall L, Sahota O. The relationship between socioeconomic status and 
fracture in a fracture clinic setting: data from the Nottingham Fracture Liaison Service. Injury 
2015;46(2): 366–70. 
20) Grigoryan KV, Javedan H, Rudolph JL. Orthogeriatric care models and outcomes in hip 
fracture patients: a systematic review and meta-analysis. J Orthop Trauma 2014;28(3): e49–55. 
21) Senay A, Delisle J, Raynauld JP, Morin SN, Fernandes JC. Agreement between physicians’ and 
nurses’ clinical decisions for the management of the fracture liaison service (4iFLS): the Lucky Bone™ 
program. Osteoporos Int 2016;27(4):1569–76. 
22) National Osteoporosis Society. Fracture prevention practitioner training. 2017. 
https://nos.org.uk/for-health-professionals/professional-development/e-learning-and-
training/fracture-prevention-practitioner-training/. 
23) National Osteoporosis Society. Effective secondary prevention of fragility fractures: Clinical 
standards for Fracture Liaison Services. 2014. https://nos.org.uk/media/1776/clinical-standards-
report.pdf. 
24) Shipman KE, Stammers J, Doyle A, Gittoes N. Delivering a quality-assured fracture liaison 
service in a UK teaching hospital-is it achievable? OsteoporosInt 2016;27(10):3049-56. 
25) NOS. National Osteoporosis Society. FLS Benefits Calculator; 2017. 
https://benefits.nos.org.uk/  
26) British Orthopaedic Association.The Care of Patients with Fragility Fracture. Bexhill-on-Sea, 
East Sussex, UK: Chandlers Printers Ltd; 2007. 
27) NICE. National Institute for Health and Care Excellence. Osteoporosis: assessing the risk of 
fragility fracture. Clinical guideline [CG146]; 2012. https://www.nice.org.uk/guidance/cg146. 
28) American Orthopaedic Association – Own the Bone. http://www.ownthebone.org/.  
29) Blain H, Masud T, Dargent-Molina P,  Martin FC, Rosendahl E, van der Velde Net al; EUGMS 
Falls and Fracture Interest Group; International Association of Gerontology and Geriatrics for the 
European Region (IAGG-ER); European Union of Medical Specialists (EUMS),; Fragility Fracture 
Network (FFN); European Society for Clinical and Economic Aspects of Osteoporosis and 
Osteoarthritis (ESCEO), and; International Osteoporosis Foundation (IOF). A comprehensive fracture 
prevention strategy in older adults: the European Union Geriatric Medicine Society (EUGMS) 
statement. Aging ClinExp Res 2016;28(4): 797–803. 
30) Royal College of Physicians. Falling standards, broken promises: report of the national audit 
of falls and bone health. https://www.rcplondon.ac.uk/projects/outputs/falling-standards-broken-
promises-report-national-audit-falls-and-bone-health. 
31) Royal College of Physicians [webpage on the Internet]. Falls and Fragility Fracture Audit 
Programme (FFFAP); 2013. https://www.rcplondon.ac.uk/projects/falls-and-fragility-fracture-audit-
programme-fffap. 
32) NICE. National Institute for Health and Care Excellence. Hip fracture in adults. Quality 
standard [QS16]; 2012. https://www.nice.org.uk/guidance/qs16  
33) NHS Right Care. Long term condition scenarios: osteoporosis. 
https://www.england.nhs.uk/rightcare/intel/cfv/ltc/. 
34) The National Hip Fracture Database. Commissioning hip fracture services 2016. 
http://www.nhfd.co.uk/20/hipfractureR.nsf/docs/CommServices2016. 
35) Royal College of Physicians. Older people's experience of therapeutic exercise as part of a 
falls prevention service. https://www.rcplondon.ac.uk/projects/outputs/older-peoples-experience-
therapeutic-exercise-part-falls-prevention-service 
36) National Osteoporosis Society. FLS implementation toolkit 2017. https://nos.org.uk/for-
health-professionals/service-development/fracture-liaison-services/fls-implementation-toolkit/  
37) National Osteoporosis Society. FLS champions summit 2017. https://nos.org.uk/for-health-
professionals/service-development/fls-champions-summit/ 
38) Nakayama A, Major G, Holliday E, Attia J, Bogduk N. Evidence of effectiveness of a fracture 
liaison service to reduce the re-fracture rate. OsteoporosInt 2016;27: 873–9.  
39) Huntjens KM, van Geel TA2, van den Bergh JP, van Helden S, Willems P, Winkens B et al. 
Fracture Liaison Service: Impact on Subsequent Nonvertebral Fracture Incidence and Mortality. 
Journal of Bone and Joint Surgery 2014;96(4): e29. 
40) Neuberger J, Cromwell D, Boulton C, Marsh D. Using hospital episode statistics (HES) to 
estimate the frequency of fragility fratures. Osteoporos Int 2014;25(6): 659-726 
41) NHS Digital, CCG OIS - Indicator 1.22. Hip fracture: incidence. December 2016. 
http://content.digital.nhs.uk/article/2021/Website-
Search?productid=23807&q=CCG+Outcomes+Indicator+Set&sort=Relevance&size=10&page=1&area
=both#top  
42) Ensrud KE, Nevitt MC, Palermo L, Cauley JA, Griffith JM, Genant HK et al. What proportion of 
incident morphometric vertebral fractures are clinically diagnosed and vice versa? J Bone Miner Res 
1999;14(S1): S138. 
43) Reniu AC, Ong T, Ajmal S, Sahota O.Vertebral fracture assessment in patients presenting 
with a non-hip non-vertebral fragility fracture: experience of a UK Fracture Liaison Service.Arch 
Osteoporos 2017;12(1): 23. 
44) Lewiecki EM, Laster AJ. Clinical Applications of Vertebral Fracture Assessment by Dual-
Energy X-Ray Absorptiometry. J Clin Endocrinol Metab 2006;91(11): 4215-22. 
45) Zeytinoglu M, Jain RK, Vokes TJ. Vertebral fracture assessment: Enhancing the diagnosis, 
prevention, and treatment of osteoporosis. Bone 2017 Mar 8. pii: S8756-3282(17)30072-8. doi: 
10.1016/j.bone.2017.03.004. [Epub ahead of print] 
46) Griffith JF. Identifying osteoporotic vertebral fracture. Quant Imaging Med Surg 2015;5(4): 
592–602. 
47) Harvey NC, McCloskey EV, Mitchell PJ, Dawson-Hughes B, Pierroz DD, Reginster JY, et al. 
Mind the (treatment) gap: a global perspective on current and future strategies 
for prevention of fragility fractures. OsteoporosInt 2017 Feb 7. doi: 10.1007/s00198-016-3894-y. 
[Epub ahead of print] 
48) Drey M, Sieber CC, Bertsch T, Bauer JM, Schmidmaier R; FiAT intervention group. 
Osteosarcopenia is more than sarcopenia and osteopenia alone. Aging ClinExp Res 2016;28(5):895-9. 
49) NHS England. Outcome of 2017/2018 GMS Contract Negotiations. 
https://www.england.nhs.uk/wp-content/uploads/2017/02/gp-contract-17-18-letter-to-service.pdf  
  
Figure 1: Diagram to represent role of fracture liaison service in secondary fracture prevention. A 
person, or team, known as a fracture prevention practitioner co-ordinates holistic assessment and 
management of fragility fractures within a healthcare setting but collaborating with patient and 
other essential organisations.  
Or Figure 1: National Osteoporosis Society’s example of generic fracture liaison service. 
 
Figure 2: Diagrammatic representation of National Osteoporosis Society fragility fracture 
management 5IQ standards for a fracture liaison service. 
 
Table 1: Service improvements for FLS over the last 2 years (2015-2017); NOS in house data. 
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Table 1 
Intervention Type 
 England Northern 
Ireland & 
Isle of Man 
Scotland Wales UK 
New service 
development 59 1 2 7 69 
Quality improvement; 
commissioning 33 5 1 1 40 
Quality improvement; 
peer support 23 1 12 6 42 
Early engagement 22 0 1 2 25 
Sub-total 137 7 16 16 176 
Commissioning 
New services 13 0 1 3 17 
Existing service 
enhanced 6 0 0 0 6 
Sub-total 19 0 1 3 23 
Benefits 
Total population 
covered 4,201,867  300,410 962,188 5,464,465 
Hip fractures 
prevented* 1,482  102 348 1,932 
Gross benefit of all 
fractures prevented 
(£)* 
29,841,500  1,995,006 6,772,362 38,608,868 
*Over 5 years. Figures based on 17 new services NOS has helped commission. 
